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(57)Abstract: 

PURPOSE: To correctly discriminate whether or not a defect is present in 
an object and to stably inspect the defect of the object regardless of the 
kind of the object and observation conditions, etc. 
CONSTITUTION: A rectangular inspection area 4 is set in the image part 
1A of the object of a gradation image 1. First, a rectangular small area 20 
is set at an upper end position inside the inspection area 4 and the 
feature amount of an average density or the like is measured for the 
image inside the small area 20 at the position. Then, the small area 20 is 
moved for prescribed pitches and the feature amount is measured for the ^ 
image inside the small area 20 at the position. Thereafter, after repeatedly .^^^ 
executing the movement of the small area 20 and the measurement of the 
feature amount a prescribed arithmetic operation is executed by 
respective measured values and the defect of the object is discriminated 
from the arithmetic result. 
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igcf^^^l^^(cov^-C'?:i^-€^i^4#8Scl:^t^■aiUfc^. ^tf 
iyfil^^^l- -5 w t ic J; «9 ^i^t^^ ^^^JS'J^tT 9 ^ ^ 

LTtf Mj-r-s ^o\^ tfcif ^5 1 icgs^^h.^^ 

ifria4#1t^tfzi#^(c J; t? tf^ll$tlfc#^l#ml:^^af^■^- 




(2) 1^1^5^8-10 19 16 

2 

lO 0 0 1 1 
[0 0 0 2] 

m^m^^tc\'X^(D2mmmz^^m^^B^\^x. ^ 

[ 0 0 0 3 1 [1 1 2 ICH, ti^5l50;T^a^S:^?feO-^?lJd5 
TjkLXhh. mi 2 (1) ^^tJ^S^UT^bix 

20 •ftm^m^i^^to mm^. i Aiti^^^<Dm^u 

[0004l(Iil2 (2)l±. :icOji?5J^ll^l 
2 it^t: b ^ V 2 Mfb^Q;^ LTtf ^ixfc 2 ^1®^ 3 X 

j:t;^^P(i 2 (inij^ic. ^itn^^^mmu^^ i At^e 
( 0 0 0 5 ] EI 1 3 \at. vt^<D^^^^:^^(Dm(om 

iii^T^LXh^o mi 3 (1) (i. *f^ife$rffi*LX#b 

1 Biiii=^oiii^sii^. 2fi:xte2T?fo^o mi 3 
(4) :i<Dm^m^i(DA-Amz.r^omh^6^ 
40 mM\fi^7T^\.xh^. :i(D^h'^^^u\x\±. irf:(o 

il^as5^i.B(±fft<. ^^^^(^Pi^as^M Atl?^6V^ 
:XM2 0ttS-C^i|g^$*^^e:Tt-CV^5o 
[0 0 0 6] mi 3 (2) li. ^(DggfelJ^ltC^IRtt 

ai^21;iS^j^L-t#bnfc^yi^li^5$r^-t-o f^m4^. 
\ z\'tn^^(om^n^iA<Dm^xh^:^y^y^. 2 
a*±^Pfe2<D^$B-Cfo6^5':^^. ^ixm^-To mi 

3 (5) ic(±, cooLyi^ii^stoA' -A' 

^h^i^^U2t^7f^\.Xh^. Z(Dm^^^mM2X 
tl. Brll5<0^:3i^xi^l a. 2 a OttSt^^^W^* ^^^^^^ 
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3 

[0 0 0 7) Eil 3 (3) its ^^^yi^M^S^Wf'^ 

^e^Tjki-, m^'Ps la' li^^;/i^iij^5lCio*t^»>ct 

MzBmmm^^. 2a' \tXf(h2<D=i^yi^2a^2m 

3 (6) r<^2iiil^6<7)Aw -A w^lcf&^x 

-^^:(fiDt)^7r^\.Xh^o i^i2(^#^yi^l a. 2 a O 

roj -Cfo^). 

[0 0 0 8] wO2^tli^6(0^^tl(0li^gP5>l Al^ 

(Dmmmm^<D^m. 'tfj:t>'hmmm^^w&^^ti.x 

[0 0 0 9] ti:i6±^<D^v^Mmxit. m^m^ i 
yi^®^5€^2^^l^b^^L-c^tlbi^fc2^i:^i^«3. et^ 

^^i^tDli^^^l A(c^dg®«4^13:3£L-C. 
<Df]'mif6XXJ^X^<D^B(om^^ffoX^'^^fiK 

[0 0 10] 

[0 0 1 1] lai 4IC(±. R1^ft:=^>^r^fel^-r5^cO 
Tf^^-^^s^fCfo^o 1^14 (1) \tni\E.MM^^Wi^ 

{.xnhtitim^m^i^. ^^[§114 (2) uMia^ii 
1 ^BFf 2 ^i^b L t V ^*iT H -c 2 L-c 

^§lbi^:rc2^il^l^3^. ^i^^n^1-o [§!14 (1) 
4^v^-C. 1 A(t?ct^i^(^iii^flS^. 1 Bliirf:<olj^^ 

2\m^^<Dm^u^iA\z^fvtiXf^2xh^ 

So 11114 (3) tCKi, C£0^^1i^l£0A-Aj^lCf& 

M 1 Xit. HSoiH^giS^ 1 B tist < . ^^ifecoii^SiS 
^1 Afi^^)V^;!>^ X^2<D&W.:3fSXXImlB^7(r>&^ 
Xm^^timTLX\f^^o mi 4 (2) tC^1-2tllj^ 

^(?)®iS-cfoSd5^ :;!5:Pfe2o;tf/jribfH9iai^7co^5^t> 
ll^i^^^c2^t^h;^^^Tv^So 12114 (4) icti, t^ie^g 

1 $:(gl 1 4 (3) ^C:^1-2<i{^;L^V^^lTH■C2 
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4 

A' -A' m\^r^of'-$^^^Dti^7^Lxh^o 

[0 0 12] Z(DXoti:2mM^3 0M^^(Dm^U6i^ 

^\^xmmmm^<Dmm^nmLitt^ . ^<Dt^mm\t 
[ 0 0 1 3 ] 121 1 5 ^mmi^mm(omi^^M^ 

10 mhir^^'^<o^B.^t^7f^y^X^^, His (i) tm 

gj^M^l. [§11 5 (2) ;!>5 2filiii^3-Cfo<9. 1 AA^^ 

■f-o ifJlE2Ml!^3ti. ^^^tioii^gli^^i A;!)^fii®^ 
lc2tS{t:$i^TV^-6^^ ro^^i^t^M^tli^ i Alcft 
Hil^ic 2m^i^fc^R& 2 45 J;UtSilt&^^^fll ^K-rs 

[0 0 14] COj:9''<f2{gi®^3(C<*^c®^4$:ia:3£ 

^Pfe2<7)®:g|^-f'^r(^^8co®^i:O^^Ptc/.t>?. :X 

[ 0 0 1 5 ] [1 1 6 dti. M^i^O^)i:t-mix6^Si^ 

^M^s:^<D^^^^^ir^^^<oyf^^mt^7r^\^xh 
5o mi 6 (1) d^igg^li^K lai 6 (2) ii^2mM 

mx^^. I Kfimm}^mm,u^. iBt^^^tom 
fe^^^^to :i^^ti,m<omm^^i A(D-^(Dmm 
\z\±^mi^tx\-^iohii^^fix\^^^o mi Q (2) 
ic^i-2Miii^3(i. mmu^t^^mm(DW$.. 

MiQ\tmmm\^. ^ix^ix 2 m^i^-cl^ So 
30 [0 0 16] z.<Dx.oti2mM^^<on^i^<om^u^ 

lAlCli, ^<Dlhm\^^r^^(0^'^m)$.l 1^. :^1'iS!ll- 

1 i(^oiii^{cov^xllM^«iiSco®IS$r. l^^o^Bi 

w^i2t^<r>nmz.^^^x^mmm^(omm^. ^ix^ 
ixffii-rso tit^g^i^i ip^<D^mmw$,(omm^ 
mM£t±r*fost^. ^»ti OT&s^^E-rst^M-r 
So t.fi^\.^^w$.i2^o:>ummm^<o^^fim'& 

[0 0 17] Z(DX,bf^:>3^X\±. /h^/<t^^^9^^ 

40 tti o$r«^m-r-5icit. #«i3£^*si 1. 1 2^^^m 

(om^W^ 1 A(Dm^\zW5:^^xW^ir^'iL^mt^'h^ 

m^mmxh^. 

[0 0 1 8] 12! 1 7t5J:t/I21l 8(c(l, M^ti^H^-f- 

So 12117 (1) (2) \-m^^m^&^ir^^(Dm^ 

T'foo-C. 1211 7 (1) Ti^itg^il^K Hi 7 (2) 
^0 2{tli^3-CfoSo I A\tn^^<r>m^n^. IB 
50 \t^^(Dm^U^. 2 \t!K^Xh !? . 121 1 7 ( 3 ) (C 




5 

it. mwkm^ I (DA- Am\^r^ om^^ i t^Tr: t 

2mit^mi-^t. mi7 (2) \z7^t2mmi^3tim 
hh.^o /<^^3w(D2^al^fe3lc:^^v^•t. mBu^t>mm 

[0 0 1 9] (§11 8 (1) (2) imm^m^^TLfz 
t^om^xh^x. mi 8 (1) f)^m^m^i. mi 
8 (2) tii^(D2mm^3xh^o mis o) \zit. 

m^m^lOA' -A' i^Of&P^^)$5>^M2*5^L 

ffiXH-c 211^1:^^1-6^. 018 (2) ic^tJ;^ 

[0 0 2 0] 1211 9 (Cti. iKm^m^b<OWi&^<OA^^ 
\^^mtl^^l:Xhh^'^(0^^^t^i^\^Xh^, [119 

(1) li. ^o<J: ^/j:?^nt^fo5^^tii^SfeL-C#f5 

Mzmfm^i^rn-t, mm^. iA\tn^m<Dm^u 
1 B it'W^om^u^xh ^ . n^!^<Dmmu^ 1 

A^clt^v^?^i^;ci:^^^P(S2^5mtl-CV^5o Ell 9 20 

(2) icfi. coi|g;^il^iOA-Ajg|lc:?'D^9?^^)^5> 
;flTMl;55^tTfc'5o CC>P^6$^^M1-C*i. 

B(iBt<. ^^i^C9M^^5>l Alil^6v^ 
:XP(l2 0ti:@-C9^6$^5:b-f^-lc^gTU-CV>6o (1 
19 (3) (i. ^Oi^g^M^l ifP^^^tby^^^yi^U 
^ (H^it-f) (0^^^^1fiM2^^i-fiK rocnyi; 

iS^^c^i:Xte2oa:yi;^i^itii$i^x^3^b■r. t^^ox^ 
^2<Di<tmxmb^f}^m:kLx\^^^j:^\ ^(D^o^m^ 

^l^llc:ov^T^i. ^Rl^r^tf 2Miii«^^3£UT#^> 

[0 0 2 1 ] 13 2 oicii. m^i^^i^^^tt^m^co 
^2mimm:LxnhMc2mm^3^7r:i-. isA^t 

iki^<Dm^U^l 3Alc^l^i^tcJ:6^R&2;55^h.TV^ 
Z(Dm<OX«k2(O^^X\±s 2Um^Z<D±^^^ 

^mi$.tLx:$6^, w(^2{iiife3icov>-c. mm^<o 
(om^u^i 3A<D-mt)^^^2<D^mzxr)xmhx 

t). n^!l^(om^U^i 3AO(fibo#|::Kilx^h.6:t 

[0022] m2 ilcd, ^=^ixOj:9^J:fl^*^^^l^ 
i^t*r5^'^CO^*'^?55^trfc'5o 1^2 1 (1) 
(2) it. ^iv^j: H<DXf^<oh6n^^om^m^^2 

mi\:^M\.xnhtiti2mm^3^7ikto mm^. ia 
\tn^^<om^u^. iB\t^^<ommn^xh^. n 

^^(DM^kU^ I AiClimtC <t i>X^ 2 ti^f}.X\^^ 50 
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6 

60 w^o2^s^i^^3^c^^v^r. ^AJ&^^ti^mmm<on 

mmm\z2mit^i^^o :i(oxo^j:2mm^3<DM^^ 
(DW^u^ 1 Aic. \Hm^^j:i-mv^(Diik^m^ 1 4 

mmmmmmu±xhti\t. n^mzx^2fi^^&^ 
it. M^m^xm2f)^^^Lfj:^^tnm'r^. z<oifm 

X\t. 1 4 €r>H^5$^V>^^!j^£0®^$iJ5> 1 A± 

\z.lEL<mmi-^'S^^m^h^f)^. ^<D^oti:W^^it^M, 
Xti:<. 1512 1 (2) <DXo\Z. li^OteSf i^^IE^5 

i^^^<Dm^u^ 1 Atc^-r 1 4 (D^m&im 
[0 0 2 3] iiBLfc^Pp^iiic^i 

[0 0 2 4] 

[^]^^^^g^1-<5fcie)(7)^g:] H^^lt^^l^ll. 

(&^mmLxnc^Mzmm\:i^^m^M^^(o^^^ik 

[0 0 2 5] 2-5 (D^P^TMi. tulEli^ltSiS*^ 

[0 0 2 6] if*^6, 7<D^mxn. m^m^it2m 

[0 0 2 7] i|3|^^8 0^^fi. ^^i^^l^^l^b-C^I'f> 

Wri-^:it^!^mtLX\-ho 

[0 0 2 8] m^^9<D^mit. T^^^^Wt^Lxnb 
m^mm<D^^m^^:m^<D^mm^^w\i.x. ^ 

/^^i^l^coii^^lcov^-C^i^€i^^S^Sco1^^al:$:tfMI 
t^i^mt Lrv^6<. 
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[0 0 2 9] it^^^i oo^^ii. n^^^m^Lxn 

® i^!^ (^lii^ ICO V ^ 5r H-ffll" S l^m^ 

[0 0 3 0] 

[0 0 3 1 ] if3^3^2-5(^^P^-Cli. 5>tS: 

^ J: mi ^ tilt mm'^Mt^w: t o r^^ \z nrnt^ h 9 . 

[0 0 3 3] m:^ms<o^mxit. i^mmommm^^ 
m^(o^^mM^^MLxi^m^(D^^¥m^^i7<>ti^ 
t^x<omm(o!}^m^\z^^^x^Bim^wnt>h.it 

[0 0 3 4] m^^9(o^mx\t^ wiSiMommm^^ 



* [0 0 3 5] if ^5 1 0 <D^m\:it)^^>^^Bim^mmx 

[0 0 3 6] 

immm] la i -la ? z<D^m\zf>^f)^^^^^^:f^ 

^feSr:i^^^:6^)lc^L•CV^^,, 0 1 (1/ Rf^If^^M^feirl- 
yo -5^'^<^:ir{^*^K*fcl9. (§114 (1) Hmii2^t^!fe€rS 
^Lr^|lbi^y::^ig^^^i^^l ^^"To la^'. lAitM^m 

[0 0 3 7] C om^m^ 1 O^^felOi®^^^ 1 Ale 
H^J^^(^«l^ffi«4?5S^3£$tl. COl^3i«ii«4$rS 
l&£0/J^^« 2 0 LT. #/h®i^ 2 0 f^Oli^lCo 

2/) m\X\t. ^-f^^SS«4l^(0±SSffiSlCffif|rid5H. ^ 
i^ldSwo^JI^^(?3/h^i^2 0 5:^3^ L. 

®2 OF^t^m^icov^T^^^gs^ffMi-rSo ov^-e/^ 

^C0firE-C[^^(CLT/h®^2 OF^(Diij^(C 

[0 0 3 8] HI (2) li. /hM^ 2 0 fO^&^ibfiEX- 

J/? <DW^&W:'^t<o]&BxnW'^m&fi^^T\^X\^^^, v> 
^ i#i(o^ift{a@-eo¥i^gS^^R (i) . ^oKiu 

R (i+l) ti-^t. W-i^mmR (i) t^i^i^SR 
(i-1) . R (i + 1) <DW'i^mt(D^<Dm^m.^l^ 

[0 0 3 9] 

1^1] 



R Ci> - 



R C i - 1 > -»-R CI + 1 ) 



CI) 



[0.0 4 0] 01 (3) Ji. /jN^iS2 oco^^ibffig-e 

[00 4 1] /j;±3±l2llife0yT*(^ , 2 0 f^OiggJ^ 



5/? <Dm^^^m^<i:if. 2m.mmz^i^xn^m, S'L^s 
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[ 0 0 4 2 ] 12! 2 (i. mmi>mmmm(Difyi^%:7^^^ t 

i-^^^<DMri^mxhD . 0 2 (1) timfE^ifei^S 

^i^xnhtiitm^m^i^TT^t. m^s iA\mm^ 

1 A{am^^mm:m^^^ti>mM(Dmsi)mtix\^^ 
[0 0 4 3] z<Dm^m^ion^^<Dm^u^iA\z 

b^[a (1) -c <l-l) < 
[0 0 4 6] |g]2 (3) /h^«2 0O^^S){£@-c 

[0 0 4 7] m3it. 

(1) itm^i^^^^mmLx'i^hfitimmm^i^Tr^ 

[0 0 4 8] m^M^^<ommU^ 1 A\at-^(D{i^m so 

\zr^ox'm^(o^-^mi^ti^^^^f^^ ^rccoi^ig 

®«4 F^(0±5SaS(C^J^4^O/h®iS 2 0 $r^5£ UT. 
COffiS-e/jNMi^2 0f^(^li^lCOV^T¥^^S$ri|#!S![ 
Urtf-iUrSo oV^-C/hffiiS2 O^^^Ofc^y^fc* 

itT^^-^ib^-fr. ^(^ttS-ef^^(^Lr/h^«2 of^ 
;!)5^^^^i^4 0TSS&gt::^1-^>^-C. /hffi«2 0co^ 
[0 0 4 9] [g! 3 (2) (i. A^W$. 2 0 CC»#^t)fl!:@T 

V^^ i#g(^^S()fi:S-C(??¥i^gg^R (i) . ^*^it 

1) , R (i + l) ht^h. ¥i$lJggR (i) 

(i-1) . R (i + l) (DW'^^h<om<D^^ 
tSa^BNiBLfc(D^lcJ;!9gf±i1-^»o 1213 (3) (i. /h 
2 0 0^^ilttpi-e<7>miia^SL<Dl a ilr^o y h L^h 



1t^^8- 1 0 19 16 

JO 

:o$ri3:3£LX. c(o(i@-c/J^MW2 or^<7?®^tcov^r 
/h€l«2 Of^(0ii«;cov>r5>tfc<t^ff-a"j1-s. ^T^ 

/hffli|£2 0j&5«|gSl^gc4OTSS{i@l-^1-S*-C. *m 

^20 (^«^gj t ^sfcffl:(^tf ay t^mri& lwu-t^o 

[0 0 4 4] m2 (2) fbmL2 0<D^^W\&MX 

#aoj^iftte®-co5>SfcM$ra (i) . ^cDKitri^iiu^ 

il^O^i^ttl&ST'O^mil^a (i-1) . a (i + 

1) tir^t. ^m.m<Dm^h^o (i) . a (i- 

1) f^(Dmha (i) , a (i+l) W[<r>^^m\^^X^ 

[0 0 4 5] 
[^2] 

i +1) (i) I (2) 

[0 0 5 0] m^\-t. n^m^m^ir^tL^<Dmm^^ 

(1) \tmm^Mt^^^^\^X'^h)ri1tWifm^i^^ 
i-o lit. \A\tn^m(Ommi^^. 1 Bli1l:S:<7>li^ 
^5^. 2ttM^ti011^tlS5^1 Alcmtifc::XIife2Tfo 
(2) (cli, B^^^g^5^it)-r6til<7)|giifeiii^ 

lC0A-AMlCfa^^?^^,$5>^Ml P^^g;55(g:T 
bfc # O^ggJ^M^ 1 (7? A- Ai^l^fa^ 0^^^ 5^^M 2 

[0 0 5 1 ] ^(Dm^mm<o^'^m<omm^^iA\z. 
f^(^±sstesicigi 1 (Dnmm t 2 

o^^JtLT. co^a:S-C/h®iS2 0P^Oli^tCoV^r 
5>Sfeiit€ril^m^t t-CH-aiJ-f-^o oV^-C/^fii«2 0$r^ 

/h^^2 oi^coi)^l^ov>r5>iS:^t^tfai|i-5o ^^AT. 
/hSSti^2 0^si*a£^^lc4(OTi^{fi:®ic^1-^)^T\ 

I 0 0 5 2 1 (H 4 ( 3 ) fi. /J^^« 2 0 CO^^illfSg-C 

^um.^'t(o]&mx\±^w^mm±\^x. m-^m]-^ 

[0 0 5 3] HSIi. Xm^'^^t(Dm^^(OA^^\^f^ 
f\.fj:^Xh^m^(DM.m\Xh^. 1215 (1) HbnIS^ 

^^^WL^y^xnbtiitm^m^i^^i-. m^. ia 
itic^^m<om^u^. iBit'^^tom^u^xhr). M 

^^ommn^ 1 Alc(±?§v^^i^(;l,t 6^^pa 2 ;!)smh.T 

V^6o 13 5 (2) idll. C<7)?i^il^l(7)A-A4l(CfS 



-6- 



(7) 
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n 

it. ir^OU^^^ 1 B (j:Pir< . tt^i^(Dm^n^ 1 A 

[0 0 5 4] :i<Dm^miik i (ol^^^om^U^ 1 Alc 

sr/hM^2 o^^comm^^^^x^wcm^^Wi^t Lx 
i^sb^-it. ^<DiiLmxmm\^\^x^mi^2 0{^<omm^ 

[0 0 5 5] [2i5 (3) li. /h«a«2 Oe75#^itjfi:gX* 
co^Sb^S-C<o5>^M^ a (i) . ^omWl^XX/^E^ 

<D^^mi<LW.x<D^mm^ o (i-i). c (i + i) 
ti-^t. ^mm<om^h^o (i) , a (i - 1) r«i 

(??llta (i) . o (i+1) fB^COll^ffiV^-CmliS®^ 

i;iJ:':)aLmi--5o [as (4) /h6i«2 oo^^id^fi: 

f)mh.bo '^^xz<Dm-^ms^m^^^t>^hb^^t*o 

[00 5 6] me (i. m^^^n^mhirbm^<o^^ 
mxh^. I§i6 (1) ^iB^Ii2^^!^^^ti^t'C#^i^y^ 

^ig^^^iJ^ 1 €r^1-o Elt. 1 Ati:iPt^(*:t??Iii^^5>. 1 

C^Q ( i ) - 



72 



* [0 0 5 7] COigg*^ill^liCli^3fF^:KOg^lL®igE4 a 
-4 dTliU^iJtd^^^^n. ^■r^l^Ue<0«l^«iigc4 a 
f^O±SS{ig(c^?i^4^(0/J>^igc2 0 $rI3:j£L-C. 
S'C/hffi^2 Oi^<Dli^lcov^x^^M^it^«l:i: tr 
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-^^S^mTLht^ifot^^^l-^th (ST 8) . t^LS 
T8CD^j3£d5 fYESj Xhfh^f. STl2-^jiit^. C 
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xnozti>^x^^. 
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